Induction of rat brain cytochrome P450s (P450s) by deltamethrin: regional specificity and correlation with neurobehavioral toxicity.
Oral administration of 5 mg/kg body weight of deltamethrin, an alpha-cyano type II pyrethroid insecticide once a day for 1, 7, 15 and 21 consecutive days to young Druckerey rats (6- 8 weeks old) produced a time dependent increase in the activity of cytochrome P450 (P450) dependent 7-ethoxyresorufin-O-deethylase (EROD) and 7-pentoxyresorufin-O-dealkylase (PROD) in rat brain microsomes. A significant induction was observed on prolonged exposure of deltamethrin for 15 or 21 days. The induction in the activity of cerebral P450 enzymes was associated with the time dependent increase in the spontaneous locomotor activity indicating accumulation of deltamethrin or its metabolites in brain with the increase in the duration of exposure. Administration of deltamethrin (5 mg/kg) for 21 days produced region specific changes in the dealkylation of ethoxyresorufin and pentoxyresorufin in rat brain with significant induction occurring in the activity of P450 1A1/2 dependent EROD in cerebellum, hippocampus, hypothalamus and medulla-pons and that of P450 2B1/2 mediated PROD in hippocampus, hypothalamus, corpus striatum and mid brain. The data suggests that the differences in the induction of individual P450 isoenzymes in diverse brain regions could play a role in regulating the response of brain to pyrethroid insecticides by modulating their concentration per se or their active metabolites at the target site(s).